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( $2A$). 3 $3A$
3 [4].
$\alpha$ , $\beta$ , $\eta$ ,
$\theta$ ($LR$ ) 1, 2




















$l_{0}$ , $0.1l_{0}$ 2 $d=(2l_{0})$
( 3). non-slip (
) $i(i=1,2)$ $\theta_{i}$ $3A$
$y$ ( ) 2 $\Theta=(\theta_{1}, \theta_{2})^{T}$

















2 $(\dot{\theta}_{2}=0)$ , 1 $(\dot{\theta}_{1}=1)$
2 $K_{21}$
(1) $|K|\neq 0$ (
), (1) :
$\dot{\Theta}=K^{-1}F$ . (2)
$K$ $J_{i}(\theta_{i})$ $K_{ii}’(\theta_{i}, \theta_{j})$
:
$K_{ii}=J_{i}(\theta_{i})+\epsilon K_{ii}’(\theta_{i}, \theta_{j})$ .
$\epsilon$ $0\leq\epsilon\leq\epsilon_{\max}$
$\epsilon_{\max}$


















































$\Gamma(\Phi;\omega_{1}, \omega_{2})\equiv\omega_{2}\Gamma_{2}(\Phi)-\omega_{1}\Gamma_{1}(\Phi)$ , (9)





$\Phi$ 2 4 2
2 $\omega_{i}$ $($ $4A)$ $4B$
( )
2





4 2 2 ($A,$ $B$ )
$(C, D)$ . $A,$ $C\omega_{i}\Gamma_{i}(i=1,2)$ . B, $D\Gamma=\omega_{2}\Gamma_{2}-\omega_{1}\Gamma_{1}$ . $A,$ $B$
$\alpha_{1,2}=\pi/6,$ $\beta_{1,2}=\pi/4,$ $\eta 1,2=-\pi/2,$ $l_{1,2}=l0,$ $F_{0}^{(1,2)}=0.1,$ $F_{r}^{(1,2)}=0$ $C,$
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